Stress is known to be a potent modulator of brain function and cognition. While prolonged and/or excessive stress generally exerts negative effects on learning and memory processes, acute stress can have differential effects on memory function depending on a number of factors (such as stress duration, stress intensity, timing and the source of the stress, as well as the learning type under study). Here, we have focused on the effects of 'acute' stress, and examined the literature attending to whether the ''source of stress" is 'intrinsic' (i.e., when stress is originated by the cognitive task) or 'extrinsic' (i.e., when stress is induced by elements not related to the cognitive task). We have questioned here whether the neural cell adhesion molecule of the immunoglobulin superfamily (NCAM) contributes to the neurobiological mechanisms that translate the effects of these two different stress sources into the different behavioral and cognitive outcomes. NCAM is a cell adhesion macromolecule known to play a critical role in development and plasticity of the nervous system. NCAM and its post-translational modified form PSA-NCAM are critically involved in mechanisms of learning and memory and their expression levels are known to be highly susceptible to modulation by stress. Whereas available data are insufficient to conclude as to whether NCAM mediates extrinsic stress effects on learning and memory processes, we present systematic evidence supporting a key mediating role for both NCAM and PSA-NCAM in the facilitation of memory consolidation induced by intrinsic stress. Furthermore, NCAM is suggested to participate in some of the bidirectional effects of stress on memory processes, with its enhanced synaptic expression involved in facilitating stress actions while its reduced expression being related to impairing effects of stress on memory function.
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Introduction
Stress can be regarded as an adaptive reaction which helps an organism to cope and respond to changes and to challenging situations. Such stressful situations, in which homeostasis is challenged physically and psychologically, initiate an activation of the sympathetic nervous system and the hypothalamic-pituitary-adrenal (HPA) axis, the latter resulting in increased glucocorticoid blood levels (Kim & Diamond, 2002) .
Whereas brief activation of stress responses can have beneficial consequences for the organism, such as mobilization of energy resources and suppression of immune responses, prolonged or extensive stress have a negative influence on most physiological systems (McEwen, 2002) . Increasing evidence also points out that inappropriate stress responses and/or control might be associated with the development of physiological alterations and neuropsychiatric disorders (de Kloet, Joels, & Holsboer, 2005; Heim & Nemeroff, 1999; Mazure, Kincare, & Schaffer, 1995; McEwen, 2005; Sandi & Bisaz, 2007; Wiedenmayer, 2004) .
Extensive research carried out during the last decades has shown that stress is a potent modulator of brain function and cognition (de Kloet, Oitzl, & Joels, 1999; Joels, Pu, Wiegert, Oitzl, & Krugers, 2006; Kim & Diamond, 2002; Kim & Haller, 2007; McEwen, 1999; Sandi, 2004; Sandi & Pinelo-Nava, 2007) . In particular, learning and memory processes have been shown to be highly susceptible to modulation by stress. Although the common message derived form this field of stress research is that stress is detrimental for an organism, a substantial number of studies have illustrated that stress can also have a facilitating effect on learning and memory formation. In fact, a myriad of actions have been reported for stress -including impairing and facilitating effects, as well as no effects -on memory function that have prompted the need to categorize factors around both stress and memory and to dissect the nature of their interactions to specific conditions (for reviews, see de Kloet et al., 1999; Diamond, Campbell, Park, 
